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ABSTRACT 

Experimental aerodynamic investigations were conducted during mid- 
July, 1973 on a .004 scale model of the Rockwell International integrated 
configuration Space Shuttle Vehicle 3. The purpose of the tests was 
three fold: (1) to determine the static stability characteristics of the 

Integrated vehicle, utlllxlng the Vehicle 3 orblter configuration; (2) to 
determine the effect of interstage structure and tank external fuel lines 
on the integrated vehicle aerodynamic characteristics, (3) to determine 
the effects of the aft Interstage structure on orblter aerodynamic loads. 
Data %rere recorded on the Integrated vehicle (test no. 579) at angles of 
attack and sideslip ranging from -10* to 10* over a Mach number schedule 
from 0.6 to 4.96. Data were obtained on the orblter alone in the presence 
of the external tank with SRB attached (test no. 580) at angles of attack 
from -10“ to 10“ over a Mach number range from .6 to 1.96. 

Plotted data are presented in the body axis system. 
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;:}CME»CLATim£ 

General 


naoL 

8ADSAC 

SINBOL 

DHraimcw 

a 


speed of sound; n/aec, ft/ sec 


CP 

pressure coefficient; (pj^ - p«)/q 

N 

MACH 

Mach number; V/s 

P 


pressure; H/m^, psf 

4 

II 

dynamic pressure; l/2pV^^ R/b^> paf 

rr/l 

RR/L 

unit Reynolds number; per m, per ft 

V 


velocity; m/aec, ft/sec 

a 

ALFRA 

angle of attack, degrees 

fi 

BREA 

angle of sideslip, degrees 


P31 

angle of yaw, degrees 


psa. 

angle of roll, degrees 

P 


mass density; kg/m^, slugs/ft^ 



Reference k C.O. Definitions 

Ab , 


base area; m^, ft^ 

b 

BREP 

wing span or reference span; m, ft 

Ceg. 


center of gravity 

kca 

m 

c 

UISP 

reference length or wing mean 
aerodynamic chord; m, ft 

S 

SSEF 

O * 

wing area car reference area; m , ft‘ 


MRP 

mosMnt reference point 


XMRP 

moment reference point on X axis 


IMRP 

moment reference point on X axis 


aotp 

moment reference point on Z axis 


aPMCRIPIS 

b 

1 

s 

t. 


baae 

local 

static condltiooB 
total coDdltiona 
free streata 
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NCMMCLATUHE 
( Continued ) 


snooL 

PH 

Ca 

cr 

CAb 

H 


Body-Axla System 


SADSAC 

SXKBOL 

DEFIHITICP 

CH 

nonn8l-forv.6 coefficient; “o**®®!- force 

<is 

CA 

8xial--^os*ce coefficient; force 

qS 

cy 

side -force coefficient; force 

qS 

CAB 

base -force coefficient; 

qS 

-Ab(Pb - P«o)/qS 

CAF 

forebody axial force coefficient; Ca - Ca 

n "b 

CIN 

pitching-moment coefficient; pitching moment 

qS/jjj, 

CXH 

yavlng-mooent coefficient; y®^iP& 

qSb 

CEL 

rolllng-mooent coefficient; .XSSIil 


qSb 


NOMENCLATURE (Concluded) 


ADDITIONS TO STANDARD LIST 


SYMBOL 

PLOT 

SWBOL 

DEFINITION 

Ca' 

CAP 

axial force coefficient corrected for balance 
cavity pressure effects 


CABO 

orbiter base axial force coefficient 


CABS 

solid rocket booster base axial force cuefficient 

CAbx 

CABT 

external tank base axial force coefficient 

^A (a*o) 

CAPAFO 

axial force coefficient corrected for balance 
cavity pressure effects, at zero degrees angle 
of attack 

CAF(a-o) 

CAFAFO 

forebody axial force coefficient at zero degrees 
angle of attack 

^ABO(a"o) 

CABOAO 

orbiter base axial force cofficient at zero de~* 
glees angle of attack 

^^^S(a-o) 

CABSAO 

solid rocket booster base axial force coefficient 
at zero degrees angle of attack 

%T(a-o) 

CABTAO 

external tank base axial force coefficient at 
zero degrees angle of attack 

^(a*»o) 

CLMAFO 

pitching moment coefficient at zero degrees 
angle of attack 

Cn(q-o) 

CNALFO 

normal force coefficient at zero degrees angle 
of attack 

Xac 

XAC 

longitudinal location of aerodynamic center with 
respect to reference c-g* Xac “ -(dCuj/da)/(iCj}/da) 
positive X when a.c* aft of c.g. 

^AC 

YAC 

longitudinal location of aerodynamic center with 
respect to reference c.g. Yac " '“(dCn/<i&)/vdCY/d0) 
positive X when a.c* aft of c.g. 

CNa 

dck/da 

derivative of nomial force coefficient with 
respect to alpha, (Alpha = ±7®); per degree 
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NCMENCIATOEE (Concluded) 
ADDmOHS TO STAMDARD LIST 


SIKBOL 

PLOT 

SIMBQL 

DEFDIITZOII 


DCU4DA 

derivative of pitching nonent coefficient with 
respect to Alpha, (Alpha » ±7^); per degree 

Cl0 

dct/db 

derivative of side force coefficient with respect 
to Beta, (Beta ■ ±7®)j per degree 

% 

DCmDB 

derivative of yawing moment coefficient with 
respect to Beta, (Beta ■ ±7®); per degree, body 
axis system 

% 

DCBU)B 

derivative of rolling momcub coefficient with 
respect to Beta, (Beta ■ ±7®)j per degree, body 
axis system 


CONFIGURATIONS INVESTIGATED 

For the Integrated vehicle testing (test no. 579) the external tank 
was mounted on the 232 balance which was supported by the number 3 balance 
adapter and sting. Tiie orbiter was mounted to the tank at three points 
simulating the forward attach point and the two main fuel lines at the 
rear attach point. The SRB's were also rigidly attached to the tank. 

(See figures 2 thru 6.) 

When testing the orbiter in the presence of the tank and booster 
(test No. 580) the dual sting support system was used as shown In figure 7. 
The orbiter was mounted on the 231 balance supported by the upper sting. 

The fapy was mounted on a dummy balance supported by the lower sting. The 
two SRB's were rigidly attached to the tank. 

Base pressures were monitored at the six locations shown in figure 8. 
during test no. 579. Since only three data channels were available for 
pressure measurements, the three tubes monitoring the orbiter were "teed" 
together, as were the two tubes at the base of the external tank. Thus, 
three base pressures were recorded; an averaged pressure for the orbiter, 
an averaged pressure for the external tank, and the base pressure of one 
SRB. 

For test no. 580 only orbiter average base pressure was recorded. 

The orbiter model Vehicle 3 configuration consisted of the following 
components : 

B19 Body 

C7 Canopy 

F5 Body Flap 

M4 OMS pods 


E23 

V7 

R5 


Elevoo 

Vertical tall 
Rudder 


The external tank, solid rocket motors and Interstage structures vere not 
broken Into subassemblies and carried the following designations: 

T9 External Tank 

T14 External Tank with external fuel lines 

S12 Solid Rocket Motor 

U6 Aft Interstage structure between arbiter , 

tank and solid rocket motors 

U7 Aft interstage structure between arbiter 

and tank. 

Partlnent dimensions for all the model components are given In 
Table 111. 

The speed brake and rudder deflections were 0 for both tests. 

The tunnel conditions existing during the test are delineated In 
Table 1. Table II summarizes the model configurations tested and Identi- 
fies the run nu^er grouping for data set forration. 



TEST PACTLITY DESCRIPTIOR 


The MRrshall Space Flight Center lU" x l4" Trisonic Wind Tunnel is an inter- 
mittent blowdown tunnel which operates by high pressure air flowing from 
storage to either vacuum or atmospheric cMditicais. A Mach number range 
Tron .2 to 5.85 is covered by utiUzirg two interchangeable test sections. 

Tlie transonic section permits testing at Mach 0.20 through 2.50, ana the 
supersonic section pensits testing at Mach 2,lk through 5.85. Mach numbers 
between .2 and .9 are obtained by using a controllable diffuser. The range 
from .95 to 1.3 is achieved through the use of plenum suction and perforated 
walls. Mach numbers of l.W», 1.93 and 2.50 are produced by Interchangeable 
sets of fixed contour nozzle blocks. Above Mach 2.50 a set of fixed contour 
nozzle blocks are tilted and translated automatically to produce any desired 
Mach number in a 25 increments* 

Air is supplied to a 6000 cubic foot storage tank at approximately -koP? dew 
point and 500 psi. The compressor is a three-stage reciprocating unit driv r: 

by a 1500 hp motor. 

Tt.e tunnel flow is established and controlled with a servo actuated gate 
valve. The controlled air flows through the valve diffuser into the stilling 
«*hamber and heat exchanger where the air temperature can be controlled irom 
ambient to approximately l80®P. The air then passes through the test section 
which contains the nozzle bloc.:a and test region, 

Downstrev-un of the teat section is a hydraulically controlled pitch sector 
that provUM a total aogla of attack range of 20° (.10°). Sting offaeta ore 
avallabl for obt^ Inlng various maximum angles of attack up to 90°. 
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MO!A REDUCTION 


All model aerodynamic forces and moiaents were reduced to coefficient 
form in the body axis system utilizing the following reference dimensions: 
Srep » orbiter wing planform area 6 .I 98 in.^ 

/rep “ tiREP ” orbiter body length »» 5 .I 60 inches 
Moments were about a reference center of gravity which was located 2.720 
inches of the external tank nose cm the ET centerline (see figure 2). 
This held true for both teats (jj^79 and jj^80). 

For test jj^79» which measured integrated vehicle loads, base pres- 
sures were measured on all three vehicle components -orbiter, external 
tank, and solid rocket booster-and utilized to correct the balance-mea- 
sured axial force to an axial force that assumed freestream static pres- 
sure acting on the respective base areas. Due to ( slanted base the 
normal force was also corrected. Ihe appropriate equations and base area 
were 

CAF - CA - CABO - CABl- - CABS 
CN « CNU - CNBO 

where: 

CAP » forebody axial force coefficient 

CA « balance measured axial force coefficient 

CABO - -Cpj^ (Abo/Srs*) cos 1b 

CABT - -Cpgj, (Abj/Srep) 

CABS - -Cp^ (ABg/SREp) 

cnu • balance measxured normal force coefficient 
CIBO ■ (Abq/Sjjjp) sin I 3 
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and 


Cp = orbiter average base pressure coefficient [(pgr, ” P»)/(q)] 

“Oavg 


= external tank average base pressure coefficient 

[(PBt ■ Pa.)/(q)] 
iavg 


Cpgg solid rocket booster pressure coefficient [(Pgg “ P»)/(q)] 

Ag^ «• orbiter base area ■ 0.9857 in.^ 

» external tank base area * 1.319 in.^ 

Agg » solid rocket booster base area (2) * 0.9265 in. 2 
ig « orbiter base slant angle » 12® 

For test #580 which recorded orbiter forces and moments only the 
orbiter average base pressure was measured and utilized to correct axial 
force in accordance with established procedures. The equations utilized 
were: 


^Ap “ - ^Ag 

CA* • -Ap “ (ABq/Srep) 

where: 

^Ag • "CpgQ [(AgQ - Ac^)/(Sref)] - (Acq/Sref) 

end: 

A(» - orbiter balance cavity area ■ 0.3167 In. 2 


CPcQ " ^<Pc " 




TABLE I 


TEST CONDITIONS 
TEST IA37 


MACH NTMBER 


REYNOLDS NUMBER 
per unit length 


DYNAMIC PRESSURE 
(pouKds/eq. Inch) 


TOTAL . total 
PRESSURE TEMPERATURE 
__ (psi) (OF) 


0.6 


5.0 X 106 


4.35 


22 


100 


0.8 


5.9 


6.47 


22 


100 


0.9 


6.2 


7.37 


22 


100 


1.0 


6.5 


8.14 


22 


100 


1.10 


1.20 


6.6 


6.7 


8.73 


9.29 


22 


22 


100 


100 


1.46 


1.96 


6.5 


7.0 


9.47 


10.24 


22 


28 


100 


100 


2.99 


4.0 


5.19 


30 


140 


3.50 


6.2 


6.74 


60 


140 


4.96 


4.8 


3.07 


90 


140 


BALANCE UTILIZED: 


MSEC 232 


CAPACITY 
HP « 

• 

« 

300 lbs. 

ACCURAa: 
tl.50 lbs. 

COEFFICIENT 
TOLERANCE: at q 

±0.024 

SP _ 

T 43 IbsT 

^0.72 lbs. 

ion 

AF _ 

^ lbs. 

lbs. 

±0.004 

PM 

■IM in.-;bs. 

±2.00 in, -lbs. 

Snmi 

YM _ 

192 in. -lbs. 

dko.9b in. -lbs. 

jU.UUJ 

RM 

100 in. -lbs. 

±0.50 in. -lbs. 

"HTTJU2 


10 lbs. /in. 


®*®*°*^®* Accuracy based on 0.5% of balance capacity. 


C 
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BALANCE UTILIZED: 


MS’C 231 


CAPACITY: 


ACCURACY: 


COEFFICIENT 

TOLERANCE: 



COMMENTS: 
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TABLE 111. - M(M)EL DIMENSIONAL DATA SHEETS 
MODEL CO.'/\PCNENT: BODY B19 


GENERAL DESCRIPTION; Fuselage » 3 configuration, Lightv;eight 
Orbiter per VL70-000139B 

NOTE; Identical to B17 except forebody 

Model Scale = 0.004 


DRAWING NUMBER 

VL70-000139B 

DIMENSION; 

FULL SCALE 

Length IN> 

1290.3 

Mox Width ^ IN, 

267.6 

Mox Dep h IN , 

244.5 

Fineness R^.itio 

4,82175 

. , Area **. 

.. 

Mjx Cross-Sectional 

386.67 

Plonform 


Wetted 


Bose 



MODEL SCALE 

5.16120 

1.07040 

0.9780 

4.82175 


0.00619 


I 


SD73-SH-0210 
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TABL2 III. MODEL DIMENSIONAL DATA SHEETS (Continued) 


MODEL COMPONENT; 


Canopy - C7 


general D£SCrif’'lCh4: Configuration 3 per Rockwell Lines 


Model Scale = .004 


DRAWING NUMBER 


.70-000139 


DIMENSION; 


FULL SCALE MODEL SCALE 


length (x^ « 433 to = 670) In.F S 237 
Mox V/idth 


Mox Depth (B^ 
Ftnenets Rotio 


tc « 501) in.FS 
o ■ 


0.9480 


Mox CrosS'>Sectional 
flonform 

Wetted 


i 


SD73«S:»“0210 
MM 367-5 Exp. Data 6/2/71 


TABLE III. MODEL DIMENSIONAL DATA SHEETS (Continued) 


MODEL COMPONENT; F5 Bodv Flap 

GENERAL DESCRIPTION; 3 configuration per P.ockv:ell lines 
VL70-000139 ' 


Scale Model = 0.0,04 

DRAWING NUMBER 

DIMENSION ; 

Length •- IN. 

Mox Width 'w IN. 

Mox Depth 
Fineness Ratio 
Areo«.Ft^ 

Mox Cross-Sectionol 

Plonform 

Wetted 

Bose 


VL70-000139 

FULL SCALE MODEL SCALE 

84.70 0.33880 , 

267.6 1.07040 


142.5195 0.00228 

38.0958 0.15238 
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TABLE III. MODEL DIMENSIONAL DATA SHEETS (Continued; 
MODEL COMPONENT: QMS Pod - M4 



Scale Model = 0.. 004 


C RAWING NUMBER 

DIMENSION : 

Length IN . 

Mox Vt/idth — IN. 

Mox Depth ~ IN. 
Fineness Ratio 
. Area 

Max Cross-Sectional 

Plonform 

Wetted 


VL70-000139 


FULL SCALE MODEL SCALE 


346,0 


108.0 


113.0 


1.3840 


0.4320 


113.0 


) 


D of QMS Pod 

'WP c 463.9 INFS: WP400 + 63.9 = 463.9 

BP « 80.0 INFS 

Length 1214.0 to 1560.0 = 34,6.0 INFS 

NOTE: M4 identical to M3 of 2A configuration except 

intersection to body 
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TABLE 111. MODEL DIMENSIONAL DATA SHEETS (Continued) 

KODEL CO:’.PO^C(T; 107 ::ev.- Li chtveicht Orbiter 

GENERAL DESCRI?TI(X( ; Orbiter 3 conf icuration cer lines VL70-00ClSyi:_. 

NOTE; Sane as W1 03 except cuff, airfoil, and angle of incidence 

Scale Model = r..004 


) 


TEST NO. 


DWG, NO, VL70-000139 


DIK-NSIC:iS! 


TOTAL DATA , 

Area (fneo.) Ft^ 
Planform 
Span (T'^eo In. 

Aspect P.atic 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynanic Twist, degrees 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 

Root (Theo) 6 . P.0.0. 
Tip, (Theo) B.P. 

KAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. Of .25 M.AC 


EXP OSED DA TA , . . 

^a (ineo) Fv 

Span. (Theo) In. BP108 

Aspect Ratio 

Taper Ratio 

Chords 

Root BP108 
Tip 1.00 b 

MAC ^ 

Fus. Sta. of .25 MAC 
M,P. Of .25 MAC 
B.L. of .25 MAC 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 


Root b 

7 

Tip b - 
7 


Data for (1) of (2) Sides 
Leading Edge Cuff 9 
Planform Area Ft^ 

Leading Edge Intersects Fus N. L. 9 Sta 
Leading Edge Intersects Wing 9 Sta 


FULL-SCALE 


2690.00 

936.66 

0.200 

3.500 

0.500 

+3.000 

45.000 
-10.24 
35.209 . 

689.24 

137.85 

474.81 

299.20 

182.13 

1752.29 
• 7 ;g: TT 
2.058” 
•• 0.24 !^ 

5C2.40 

137.87 

393.03 

306. 2 d 
251.76 


.10 

.12 


MODEL SCALE 


0.04304 
3.74672 
2.265 
■1.177 
0.200 
3.500 
0.500 
+3. COO 


45.000 

-10.24 

35.209 


2.75696 

0. 551'iO 

1. B99 24 
4 . 54756 
1.19630 
0.728:2 

0.02E04 

TTrrrrr 

TTTT 

■o:24'vr” 


2.24f6 

O .55140 

1.57212 

TTHTIT 

•i':2b'(T5o 

1.00704 


.10 


I .12 


118, JJ3 “D.UUi'89* 

7315 ' 2 .6 
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TABLE III. MODEL DIMENSIONAL DATA SHEETS (Continued) 


MODEL COMPONENT: 


Eleven E-23 


GENERAL DESCRIPTION; 3 configuration per V?107 Rockwell lines 
VL70~000139B data for (1) of (2) sides 


) 


Scale Model = 0.004 


DRAWING NUMBER; VL70-000139B 


DIMENSIONS: 

. 2 
Area^ FT 

Span (equivalent)^ IN. 
Inb'd equivalent chord 
Outb'd equivalent chord 


FULL-SCALE 

205.52 

353.34 

114.78 

55.00 


Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 

At Outb'd equiv. chord 


.208 

.400 


Sweep Back Angles, degrees 
Leading Edge 
Tailing Edge 
Hingellne 

Area Moment (Normal to hinge 11ne)*.FT^ 
Product of Area Moment 


0.00 
>10.2 4 
0.00 
1548. C7 


MODEL SCALE 

0.003288 

1.41336 

0.45912 

0.220 


.208 

.400 

0.00 

>10.24 

0.09 

0.00010 


2k 


) 
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Scale Model = .004 
OR^VaINS NUIoER: 


VL7Q-0000139 

VL70-000095 


DIKENSIC^S ; 

TOTAL DATA 

Area (Theo) Ft^ 

Planform 
Span (Theo) '-In. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 

Root (Theo) ’.-.'P 
Tip (Theo) WP 
MAC 

Fus.. Sta. of .25 MAC 
W. P. of .25 MAC 
B. L. of .25 MAC 
Airfoil Section 

Leading Wedge Angle Deg 
Trailing Wedge Angle Deg 
Leading Edge Radius ~in. 
Void Area 
Blanketed Area 


FULL-SCALE 


425.92 


315.72 

1.675 

0 . ^oT~ 
"TTO" 


45.000 

26.249 

41.130 


268.50 

\dsrrr 

199. 

M63.5Q 

635.522 

o.gQ 

HO 1 990— 

14.929 .. 
2.00 

■ U1.I2 
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MODEL SCALE 


0.00682 


1.26288 

1.675 

(575or” 

■“TOT~ 


45.000 
26.249 
41.130 

1.0740 
0.43388“ 
'0779924 
5.8540 __ 
2.542088, 
0.00 

10.000 

L4t92.0^ 


Q .0080 
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TABLE III. MODEL DIMENSIONAL DATA SHEETS (Continued) 
model COMPONENT: R5 - Rudder 

GENERAL DESCRIPTION: 2A and 3 configuration per Rockwell lines 

VL70-000095 and VL70-000139 
Scale Model ® .004 




VL70-000139 

ORAWING HUMBER; VL70~000095 


DIMEf^IONS; 

Area ... Pt^ 

Span (equivalent) IN. 
Inb'd equivalent chord 
Outb'd equivalent chord 


FULL-SCALE 

106.38 

201.0 

91.585 

50.833 


Ratio itiovable surface chord/ 
total surface chord 

At Inb'd equiv. chord 

At Outb'd equiv. chord 

* Sweep Back Angles, degrees 

Leading Edge 

Tailing Edge 

Hingellne 

Area Moment (Normal to hinge line) pt^ 


jLvm 

P.tlfiO. 

34.83 

26.25 

34.83 

526.13 


Product of area and mean chord 


MODEL SCALE 

0.00170 

0.8040 

0.36634 

0.20333 


0.400 

0.400 


34.83 
26.25 
34.83 _ 
0.00003 
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TABLE 111. MODEL DIMENSIONAL DATA SHEETS (Continued) 


t 


t 


MODEL COMPONENT; External Tank T9 



TABLE III. MODEL DIMENSIONAL DATA SHEETS (Continued) 
MODEL COMPONENT: EXTERNAL TANK - T, ^ 

GENERAL DESCRIPTION; 


NOTE: 

Tia identical to Tq but with external fuel lines added. 

Model 

Scale = 0.004 


DRAWING HUMBER; VL78-000018 


DIMENSIONS: 

FULL-SCALE 

MODEL SCALE 

Length - in. 

1858 

7.432 

Max. Width (Dia) - IN. 

324.0 

1.296 

Max. Depth 



Fineness Ratio - l/d 

_5^3457 

5.73457 

Area - ft^ 



Max. Cross>Sectional 

572 e 56 

0.009161 

Planform 



Wetted 



Base 
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TABLE III. MODEL DIMENSIONAL DATA SHEETS (Continued) 


MODEL XCMPGfiENT: BOOSTER SOLID ?CCK£T MOT OR - S12 

GENERAL DESCRIPTION: Conf icuration 3A , Data for (1) of (2) 

sides, per Rockwell Lines */L77~000036A 


Model Scale = 0.004 


DRAWING NUMBER: 

VL72-000088A 

VL77-000036A 



DIMENSIONS: 


FULL-SCALE 

MODEL SCALE 


length (includes Nozzle) - IN. 1741.0 

Max. Width (Tank Dia) - IN. 1A2.3 

Max. Depth (Aft shroud) - IN. 192.0 

Fineness Ratio 9.06771^^ 

. Area - ft^ 

Max. Cross-Sectional 201.06193 

Planform 

Wetted 

Base . — 


6.9640 

0.5692 

0.7680 

9.06771 

0.00322 


WP of BSRM Centerline (2^)- IN. 
PS Of BSRM Nose (X^) - IN. 
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400 1.6000 

200^ 0.8000 


SD73-SH-0211 



& 


TABLE III. 

MODEL DIMENSIONAL DATA SHEETS (Continued) 


MODEL COMPONENT: 

• U6 Interstace Structur-^ 


GENERAL DESCRIPTION; 

The aft tie-downs that suooort the SRBs 


and the orbiter on 

the external tank. 




Scale Model = 0.004 


DRAWING .7JM2ER: 

VL72-000061 



DIMENSIONS: 


full-scale 

MdDEL SCALE 


. Hax. Depth 
Fineness Ratio 

Area 

.* Max. Cross-Sectional 
Flanfom 
Wetted 
Base 
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TABLE 111. MODEL DIMENSIONAL DATA SHEETS (Concluded) 


MODEL COMPOfiENT; ■ U7 Interstage Structure 

GENERAL DESCRIPTION: The aft tie-downs that support the orbiter 

on the external tank. 

Scale Model g 0.004 
DRAWING NirSER : VL72»000061 

DIMENSIONS ; PULL«SCAL1 MODEL SCAj^ 


Max. Depth 
Fineness Ratio 
Area 


Max. Cross-Sectional 

Planfom 

Wetted 

Base 

I 

I 
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FIGURE 2 







FIGURE 4 . - Photograph of Configuration O34T9S12 




Photograph of Configuration O3UT1W7 
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Figxire 8, - Base Pressure Measuring Tube Locations. 
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